On the mechanism of butylated hydroxytoluene-induced hepatic toxicity in rats.
The relations between serum transaminase activity and the hepatic contents of glutathione and lipid peroxide were examined following oral administration to rats of butylated hydroxytoluene (BHT; 500 or 1000 mg/kg). The glutathione level rapidly diminished and reached a minimum at 6 hr after BHT administration. The period of depletion was dependent on dose: restoration of the glutathione level took longer in high-dose rats than in low-dose rats. The content of hepatic lipid peroxide was not markedly changed by BHT throughout the experimental period. The activity of glutathione S-transferase was not affected until 12 hr after BHT administration but, thereafter, it increased with time and was accompanied by elevation of the glutathione level. Though the activities of serum glutamate-oxaloacetate transaminase and glutamate-pyruvate transaminase were not affected by low-dose BHT, they increased rapidly in the high-dose rates after a lag period of about 6 hr and reached a maximum at 24 hr after administration; at that time, the livers of the high-dose rats showed centrilobular necrosis. The results indicate that acute hepatic injury was induced by the high-dose BHT. Pretreatment with cobaltous chloride inhibited the increase in the activities of the serum transaminases produced by the high-dose of BHT accompanying the depletion of microsomal cytochrome P-450 content and the induction of glutathione content. These observations suggest that hepatic damage was associated with prolonged depletion of glutathione rather than with lipid peroxidation in the liver, and that the activated metabolites of BHT rather than the parent compound induced the tissue damage.